A common Bistorta was misidentified as a novel species in
Introduction
Fagopyrum Miller (1754: without page) , an economically important genus in the knotweed family, is well known by containing two domesticated common buckwheat in China, i.e. F. esculentum Moench (1794: 290) , and F. tataricum (Linnaeus 1753: 364) Gaertner (1790: 182) . The genus is common around the regions of the SW-China and adjacent areas (Ohnishi & Matsuoka 1996 , Li 1998 , Ohnishi 1998 . Over the past 100 years, 10 to 18 wild Fagopyrum species were gradually recognized by generations of Polygonaceae taxonomists (see e.g., Gross 1913 , Steward 1930 , Li 1998 , Ohnishi 1998 , Chen 1999 , Ohsako et al. 2002 , Li et al. 2003 . However, the species number dramatically exploded in the recent ten years, with the addition of 10 new taxa described by a Chinese research group. All of these taxa were collected from Sichuan, one of the southwestern provinces of China, including F. polychromifolium A.H.Wang, J.L. Liu & P.Yang in Xia et al. (2007: 11) , F. crispatifolium J.L. Liu in Liu et al. (2008a: 930) , F. densivillosum J.L.Liu in Liu et al. (2008b: 531) , F. pugense T.Yu in Tang et al. (2010: 239) , F. qiangcai D.Q.Bai in Shao et al. (2011: 256) , F. wenchuanense J.R. Shao in Shao et al. (2011: 258) Li et al. (2012: 816) Zhou et al. (2015: 222) , F. luojishanense J.R. Shao in Hou et al. (2015: 22) , and F. longzhoushanense J.R. Shao in Wang et al. (2017: 76) . Six of these taxa (F. crispatifolium, F. densivillosum var. densivillosum, F. densivillosum var. pterocarpum, F. longzhoushanense, F. luojishanense, and F. pugense) were reported not only from the same county, Puge County of Liangshan Prefecture, but also from the same mountain, Luojishan Mountain, and all of them were compared with the same species, F. gracilipes (Hemsley in Forbes & Hemsley 1891: 340) Dammer ex Diels (1900: 315) . Other three taxa (F. qiangcai, F. polychromifolium, and F. wenchuanense) were described from Aba Prefecture. The last one-F. hailuogouense-was collected from Luding County, Sichuan, China, and was considered to be similar to F. cymosum (Treviranus 1826 : 177) Meisner (1832 . In the protologue, Zhou et al. (2015) noted that F. hailuogouense is characterized by having a succulent rhizome with congested nodes and numerous adventitious roots. Such a rhizome has never before been reported in Fagopyrum, but can be easily found in another genus, Bistorta (Linnaeus 1753: 360) Scopoli (1754: 24) .
Moreover, Zhou et al. (2015) did not provide any line drawing or photos of living plants to show the morphology of the "new species", making a direct recognition of the taxa difficult, but we found out such illustrations from two master's theses (Zheng 2012 , Zhang 2013 , which were guided by Prof. Jirong Shao who is one of the corresponding authors of Zhou et al. (2015) . In these illustrations (Fig. 1) Gross (1913: 16) (Fig. 2) , a widely distributed species in East Asia. Futhermore, both Zheng (2012) and Zhang (2013) conducted molecular phylogenetic analysis for F. hailuogouense and they concluded that it is sister to the rest of Fagopyrum. However, Zheng (2012) only selected one nonFagopyrum species as outgroup, Fallopia multiflora (Thunberg 1784: 379) Haraldson (1978: 77) [now treated as Pleuropterus multiflorus (Thunb.) Nakai (1914: 264) ], while Zhang (2013) did not include any other taxa from related genera. Based on such insufficient sampling, it is even difficult to infer whether F. hailuogouense is a Fagopyrum, but both Zheng (2012) and Zhang (2013) made a questionable conclusion that F. hailuogouense represents "the most primitive species in Fagopyrum" and had its "own unique evolutionary path". After including F. hailuogouense in a more comprehensive phylogenetic analysis of the subfamily Polygonoideae, we confirm that F. hailuogouense is a member of Bistorta and herein clarify it.
Materials and methods

Morphological observations
Both herbarium specimens (mainly from IBSC, JXAU, KUN, LBG, NAS, and PE. For herbarium acronyms see Index Herbariorum: http://sweetgum.nybg.org/ih) and living plants of Fagopyrum and Bistorta were examined. High resolution images of the type materials of B. pergracilis (held at K and NY) were consulted on JSTOR Global Plants (http://about.jstor.org/, accessed 10 November 2017), and the type specimen held at K (barcode no. K000830498) were examined in the herbarium under a stereo dissecting microscope.
Molecular datasets and phylogenetic analyses
Three cpDNA makers, matK, rbcL and trnL-F, were employed to reconstruct the phylogeny of Polygonoideae, because they have been successfully used in previous studies (Galasso et al. 2009 , Sanchez et al. 2009 , Sanchez et al. 2011 , Schuster et al. 2015 . According to Schuster et al. (2015) , Oxygoneae is sister to the rest of Polygonoideae, thus two representatives from this tribe were selected as outgroups, while 50 taxa from other six tribes, Calligoneae, Fagopyreae, Persicarieae, Polygoneae, Pteroxygoneae and Rumiceae, were sampled as ingroups. Taxa and GenBank accession numbers were listed in Table 1 (for Fagopyrum hailuogouense data came also from the isotype at SAU). Phylogenetic analyses were performed using Bayesian inference (BI) and maximum likelihood (ML) methods. BI analysis was executed using MrBayes version 3.2.2 (Ronquist et al. 2012) on the CIPRES Science Gateway (Miller et al. 2010) with the default parameters. The best substitution types (Nst) and rate distribution models (rates) were determined by the Akaike information criterion (AIC) using Model Test v.3.7 (Posada & Crandall 1998) with the hierarchical likelihood ratio tests. Four Markov chain Monte Carlo (MCMC) chains were run, each beginning with a random tree and sampling one tree every 100 generations for 20,000,000 generations.ML analyses were performed on the web server RAxML Black Box (Stamatakis et al. 2008) . Before each submission, the "Maximum likelihood search" and "Estimate proportion of invariable sites" options were selected, with a total of 1,000 bootstrap replicates performed.
Results
BI and ML analyses of separate data sets (matK, rbcL, and trnL-F) did not yield fully resolved gene trees for the subfamily Polygonoideae, but Fagopyrum hailuogouense deeply nested in the genus Bistorta in both BI and ML trees generated from matK matrix. Based on the combined dataset, BI and ML analyses yielded very similar topologies, hence the 50% majority-rule consensus tree from the BI analysis is showed here (Fig.3) . The monophyly of Calligoneae, Fagopyreae, Persicarieae, Polygoneae, Pteroxygoneae and Rumiceae were well supported, and their relathionships are consistent with those presented in Sanchez et al. (2011) and Schuster et al. (2015) . Fagopyrum was highly supported as a monophyletic group without including F. hailuogouense (Bayesian posterior probability = 1.00, ML bootstrap percentage = 100), while the inclusion of F. hailuogouense in Bistorta was also well supported (PP = 1.00, ML-BP= 99).
Morphological observations in Bistorta show that F. hailuogouense can not be distinguished from B. pergracilis ( Fig. 1 & 2) . They both have ovate basal leaves with cordate bases, cordate cauline leaves with short petioles and uppermost sessile and clasping, and slender, interrupted, spicate inflorescences. Additionally, their achenes are both smooth and shiny, and slightly exceeding from persistent perianth.
Taxonomic treatment
Bistorta pergracilis (Hemsl.) Gross (1913: 16) (2014), despite we found only one specimen (at K) collected by Faber (barcode no. K000830498), we cannot be sure that it is that used by Forbes & Hemsley (l.c.) to describe the species and it is not considered here as the holotype of P. pergracile since Hemsley had not designated it as the holotype. Thus we here designate the Kew specimen as the lectotype of P. pergracile in accordance with Art. 9.2 of ICN. We also traced a duplicat of the lectotype at NY (isolectotype). Note:-Bistorta pergracilis is an easily distinguishable species that frequently occurs in mountain regions of E-Asia from 1,200 m to 4,000 m a.s.l., and grows always on grassy slopes, near wet valleys, and under subtropical evergreen broad-leaved forests. Fagopyrum hailuogouense represents merely an ordinary population of B. pergracilis in Sichaun Province, but it was not only misidentified as a Fagopyrum, but also successfully published as a "new species". Such a mistake should have been avoided since Zheng (2012) and Zhang (2013) have obtained sequences from the sample. It is an easy and convenient method to roughly identify the unknown taxa by running the nucleotide blast program in the National Center for Biotechnology Information. However, based on such a fake new species, two master's theses and a peer-reviewed publication have been produced. Schuster et al. (2015) are distinguished by different colors, and Fagopyrum hailuogouense was marked in red bold font.
